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Acetylcholine receptors: see Receptors, 
cholinergic 
Acyl coenzyme A 
role in brown fat thermogenesis, 33-36 
Adaptation, physiological 
adaptive response of brown fat for 
thermogenesis, 40-52 
animal models of obesity, 49-51 
diet-induced thermogenesis, 47-49 
hibernation, 51 
thermogenic capacity of brown fat 
during perinatal development and 
correlation with 32,000-M, protein of 
mitochondria, 40-43 
thermogenic capacity of brown fat from 
adult warm- and cold-adapted animals 
and correlation with 32,000-M, protein, 
43-47 
control of adaptive response of brown fat 
for thermogenesis, 52-56 
central regulation, 55-56 
insulin, 54 
pituitary hormones, 55 
sympathetic stimulation, 52-53 
thyroid hormones, 53-54 
Adenosine cyclic monophosphate 
activity in perfused neurons and its 
relation to membrane phenomena, 
448-450 
and calcium messenger system, 970-976 
effects on branches of messenger 
system, 972-974 
general relationships, 970-972 
mediation of gain control in messenger 
system, 974-976 
cyclic AMP-dependent protein kirases in 
acute thermogenic response in brown 
fat, 20-21 
role as second messenger in actions of 
parathyroid hormone, 1017-1018, 1021 
on bone, 1021 
on kidney, 1017-1018 
role in acute thermogenic response in 
brown fat, 20 


Adenosine diphosphate 
activation of Ca”*-induced Ca** release 
from sarcoplasmic reticulum, 
1277-1278 
Adenosine monophosphate 
activation of Ca**-induced Ca** release 
from sarcoplasmic reticulum, 
1277-1278 
Adenosine triphosphatase 
activity of T tubules and surface 
membranes in excitation-contraction 
coupling, 1266-1268 
ATPase-ATPase interactions in 
sarcoplasmic reticulum, 1257 
Ca**-ATPase partial reactions associated 
with Ca** fluxes in sarcoplasmic 
reticulum, 1274-1275 
Ca**-transport ATPase of sarcoplasmic 
reticulum, structure of, 1244-1254 
interaction sites in sarcoplasmic 
reticuluim, characterization of, 
1257-1260 
bond involved in formation of Ca’*- 
ATPase dimers (site A), 1258-1259 
crystallization of Ca®*-ATPase by 
lanthanide ions, 1260 
formation of crystal lattice (site C), 
1259-1260 
formation of dimer chains (site B), 1259 
Na*-K*-ATPase and bile salt-independent 
canalicular bile flow, 1092 
Adenosine triphosphate 
accelerated turnover in one type of 
cellular thermogenic mechanism, 5-9 
activation of Ca®*-induced Ca®* release 
from sarcoplasmic reticulum, 
1277-1278 
in adrenal medullary chromaffin cells in 
culture, 1135 
Adeny]l cyclase 
receptor-adenylate cyclase-nucleotide 
regulatory protein model of action of 
parathyroid hormone on target 
organs, 1018-1020 
role in acute thermogenic response in 
brown fat, 20 
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Adipose tissue 
see also Brown fat 
B-adrenergic receptors in, effect of age and 
growth on, 731-732 
fat celis, binding kinetics of insulin 
receptors in, 1331-1333 
Adrenal cortex hormones 
see also Glucocorticoids 
effects on morphology of adrenal 
medullary chromaffin cells in vitro, 
1129-1131 
role in regulation of §-adrenergic 
receptors, 710-714 
Adrenal medulla 
chromaffin cells in vitro, 1103-1161 
acetylcholinesterase in, 1136-1138 
actomyosin-like proteins in, 1135-1136 
ATP in, 1135 
biochemical characteristics, 1132-1141 
catecholamine content and synthesis, 
1132-1133 
chromogranins and dopamine 
B-hydroxylase in, 1133-1134 
clathrin, synexin, tubulin, and 
calmodulin in, 1136 
cytoskeletal elements, 1135-1136 
effects of growth and survival factors 
other than nerve growth factor, 
1131-1132 
effects of nerve growth factor and 
corticosteroids, 1129-1131 
enkephalins and dynorphins in, 
1134-1135, 1140-1141 
functional studies of, 1141-1150 
isolation of single cells by enzymatic 
digestion, 1104-1109 
“leaky” and “skinned” cells, 1118-1120 
methods for maintaining cells in 
culture, 1120-1126 
monolayer cultures, 1120-1125 
morphological characteristics of primary 
monolayer cultures, 1126-1129 
morphological characteristics of 
suspension cultures, 1129 
neuropeptides in, 1138-1141 
neurotensin in, 1138-1139 
other treatments for purification of 
isolated cells, 1117-1118 
physiological implications and 
significance of studies of, 1150-1151 
purification by differential plating, 
1114-1117 
purification by isopycnic centrifugation, 
1109-1114 
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purification of isolated cells, 1109-1120 
secretion from, biochemical and 
pharmacological studies, 1141-1143 
secretion from, mechanisms, 1143-1148 
secretion from, modulation of, 1147-1150 
somatostatin in, 1139 
storage of isolated cells, 1114 
substance P in, 1138 
suspension cultures, 1125-1126 
vasoactive intestinal polypeptide in, 1139 
Adrenergic a-receptor agonists 
role in regulation of hepatic 
gluconeogenesis, 207-220 
Adrenergic a-receptors: see Receptors, 
adrenergic, a — 
Adrenergic §-receptors: see Receptors, 
adrenergic, 6B — 
Affinity labels 
labeling of 6-adrenergic receptors, 685-688 
labeling of ligand-binding sites for 
Torpedo acetylcholine receptors, 
1181-1186 
acetylcholine-binding sites, 1181-1184 
binding sites for noncompetitive 
blockers, 1185-1186 
Aging 
effect on 6-adrenergic receptors in various 
organs and tissues, 729-734 
adipose tissue, 731-732 
heart, 730-731 
human ieukocytes, 732-733 
lung, 729-730 
miscellaneous tissues, 734 
muscle cells, 732 
rat reticulocyte-erythrocyte system, 
733--734 
Alcohol, ethyl 
effects «n B-adrenergic receptors, 725-727 
Amino acid sequence 
of insulin and structure-function 
relationship, 1349-1360 
cooperative regions, 1357-1358 
growth active region, 1358-1360 
insulin analogues, 1349-1350 
metabolically active region, 1356-1357 
receptor-binding region, 1350-1356 
of Torpedo acetylcholine receptor subunits, 
use in deducing their topography, 
1187-1196 
Amphibia 
slow muscle in, 104-131 
Anesthetics 
effect on Ca**-induced Ca®* release from 
sarcoplasmic reticulum, 1279-1280 
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Angiotensin II 
role in regulation of hepatic 
gluconeogenesis, 176, 220-227 
cytoplasmic steps, 223 
effects on ions, 223-226 
mitochondrial effect, 222-223 
Anoxia 
hypoxia of myocardium, role in regulation 
of 8-adrenergic receptors, 721-722 
hypoxia, role in specific pulmonary 
vasomotor mechanisms, 575-587 
Asthma 
role in regulation of 6-adrenergic 
receptors, 722-725 
ATP: see Adenosine triphosphate 
ATPase: see Adenosine triphosphatase 
Axons 
axotomy of postsynaptic neurons in spinai 
cord, reaction of, 270-277 
axonal conduction velocity, 274 
cell death, 275 
excitability, 270-271 
motoneuron afterhyperpolarization, 274 
reinnervation of muscle, 274-275 
role of axon collaterals, 275 
synaptic transmission, 271-274 
trophic interactions, 275-277 
axotomy of sensory fibers in spinal cord, 
reaction of, 277-281 
central action of afferent fibers cut in 
dorsal root, 281 
central connections when peripheral 
nerves are misrouted in periphery, 
280-281 
central synaptic changes evoked by cut 
afferent fibers, 278-279 
conduction velocity, 277 
synaptic changes on terminals of cut 
peripheral fibers, 279-280 
transection of dorsal column branch, 281 


Baroreceptors: see Pressoreceptors 
Bicarbonates 
and bile salt-independent bile flow, 
1093-1094 
CO./HCO; inducing Ca** release from 
sarcoplasmic reticulum, 1303 
transport of, involvement in choleretic 
effects of ursodeoxycholate and 
1-ketolithocholate, 1095 
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Bile 
bile salt-dependent bile flow, 1058-1061 
bile salt-independent bile flow, 1058-1061, 
1092-1095 
bicarbonate and, 1093-1094 
cation-anion gap and choleretic 
properties of bile, 1094-1095 
choleretic effects of ursodeoxycholate 
and 7-ketolithocholate and 
involvement of bicarbonate transport, 
1095 
Na*-K*-ATPase and, 1092 
composition of, 1057-1058 
hepatic bile flow, 1055-1102 
metabolites of calcitriol in, nature of, 
485-488 
Bile acids and salts 
bile salt-dependent bile flow, 1058-1061 
bile salt-independent bile flow, 1058-1061, 
1092-1095 
distribution in blood in relation te 
enterohepatic circulation, 1061-1063 
hepatic uptake of bile salts from blood, 
1064-1077 
albumin-binding sites in hepatocyte 
membrane, 1069-1071 
interaction of bile salts with membrane 
receptors, 1074-1077 
lobular uptake, 1064-1067 
secondary active transport, 1071-1074 
uptake from blood, 1067-1069 
structure of, 1057-1058 
transport across canalicular membrane, 
1088-1092 
paracellular pathway, 1090-1092 
role of microfilament and microtubular 
systems, 1088-1090 
transport across hepatocyte, 1077-1088 
distribution of bile salts in cell, 
1077-1080 
interaction of bile salts with cytosolic 
proteins, 1080-1085 
interaction of bile salts with subcellular 
organelles, 1085-1088 
Binding sites 
8-adrenergic receptor ligand-binding site, 
nature of, 688-692 
albumin-binding sites in hepatocyte 
membrane and relation to hepatic 
uptake of bile salts from blood, 
1069-1071 
ligand-binding sites for Torpedo 
acetylcholine receptors, 1181-1186 
acetylcholine-binding sites, 1181-1184 
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Binding sites (continued ) 
binding sites for noncompetitive 
blockers, 1185-1186 
a-toxin-binding sites on acetylcholine 
receptors, location of, 1218-1219 
Biological transport 
of bile salts across canalicular membrane, 
1088-1092 
of bile salts across hepatocyte, 1077-1088 
Biological transport, active 
measurements of kinetic parameters 
during, effects of unstirred layers on, 
782-786 
mitochondrial Ca** transport in regulation 
of cytoplasmic Ca”* concentration, 
1242 
secondary active transport of bile salts 
into hepatocytes, 1071-1074 
Birds 
slow muscle in, 141-147 
Blood circulation 
see also Cerebrovascular circulation; 
Coronary circulation; Liver circulation; 
Microcirculation; Pulmonary 
circulation; Renal circulation; 
Splanchnic circulation 
distribution of blood flow in essential 
hypertension, 645-646 
forearm and calf blood flows in essential 
hypertension, 642-644 
skin circulation in hand and foot in 
essential hypertension, 644 
Blood pressure 
see also Hypertension; Hypertension, 
essential 
in large and small vessels of pulmonary 
vascular bed, direct measurement of, 
550-552 
variations in normal subjects, 629-632 
during sleep, 629-630 
effects of changing posture, 630-631 
effects of cold-pressor test, 632 
effects of mental stress, 631 
effects of Valsalva maneuver, 631-632 
spontaneous changes, 629 
Blood volume 
see also Plasma volume 
cardiopulmonary blood volume in essential 
hypertension, 624-625 
Body temperature regulation 
acute thermogenesis in brown fat, other 
cellular processes associated with, 
23-29 
fatty acid synthesis, lipogenesis, and 
insulin action, 26-29 


Volume 64 


plasma membrane depolarization, 24-26 
a-receptor, 23-24 
acute thermogenic response in brown fat 
at mitochondrial level, 29-40 
cytosolic messenger, 29-30 
fatty acids and fatty acyl-CoA, 33-36 
increased cytosolic pH, 32 
is 32,000-M, protein a prerequisite? 
38-39 
postulated sequence of events, 40 
regulation of mitochondriai proton 
conductance by cytosolic purine 
nucleotides, 30-32 
relation between fatty acid uncoupling 
and 32,000-M, protein of mitochondria, 
37-38 
acute thermogenic response in brown fat, 
mechanisms at cellular and 
mitochondrial levels, 16-23 
adenylate cyclase and cyclic AMP, 20 
B-receptor, 19-20 
cyclic AMP-dependent protein kinases, 
20-21 
fatty acid activation and oxidation, 22 
intramitochondrial metabolism of fatty 
acids, 22-23 
lipolysis, 21 
peroxisomal fatty acid oxidation, 22 
respiratory response of brown fat cell, 
16-19 
cellular thermogenesis, principles of, 3-16 
accelerated ATP turnover, 5-9 
chloride permeability of brown fat 
mitochondria, 13 
enhanced mitochondrial proton 
permeability, 9-13 
mitochondrial nucleotide-binding 
protein, 13-16 
modified respiratory chains, 5 
respiratory control, 3-5 
thermogenesis in brown fat, adaptive 
response for, 40-52 
animal models of obesity; 49-51 
diet-induced thermogenesis, 47-49 
hibernation, 51 
thermogenic capacity of brown fat 
during perinatal development and 
correlation with 32,000-M, protein of 
mitochondria, 40-43 
thermogenic capacity of brown fat from 
adult warm- and cold-adapted animals 
and correlation with 32,000-M, protein, 
43-47 
thermogenesis in brown fat, control of 
adaptive response for, 52-56 
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central regulation, 55-56 
insulin, 54 
pituitary hormones, 55 
sympathetic stimulation, 52-53 
thyroid hormones, 53-54 
thermogenic mechanisms in brown fat, 
1-64 


Bone 


effects of parathyroid hormone on, 

1020-1023 

cytosol factor, 1022 

intracellular Ca** as second messenger 
and possible role of calmodulin, 1021- 
1022 

modulation cf receptor number, 
1022-1023 

phosphorylation of intracellular proteins 
by protein kinases, 1022 

role of cyclic AMP as second messenger, 
1021 


see also Hypothalamus; Visual cortex 
insulin receptors in, 1348-1349 


Brown fat 


acute thermogenesis in, other cellular 
processes associated with, 23-29 
a-receptor, 23-24 
fatty acid synthesis, lipogenesis, and 
insulin action, 26-29 
plasma membrane depolarization, 24-26 
acute thermogenic response at 
mitochondrial level, 29-40 
cytosolic messenger, 29-30 
fatty acids and fatty acyl-CoA, 33-36 
increased cytosolic pH, 32 
is 32,000-M, protein a prerequisite? 
38-39 
postulated sequence of events, 40 
regulation of mitochondrial proton 
conductance by cytosolic purine 
nucleotides, 30-32 
relation between fatty acid uncoupling 
and 32,000-M, protein of mitochondria, 
37-38 
acute thermogenic response in, 
mechanisms at cellular and 
mitochondrial levels, 16-23 
adenylate cyclase and cyclic AMP, 20 
B-receptor, 19-20 . 
cyclic AMP-dependent protein kinases, 
20-21 
fatty acid activation and oxidation, 22 
intramitochondrial metabolism of fatty 
acids, 22-23 
lipolysis, 21 
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peroxisomal fatty acid oxidation, 22 
respiratory response of brown fat cell, 
16-19 
thermogenesis in, adaptive response for, 
40-52 
animal models of obesity, 49-51 
diet-induced thermogenesis, 47-49 
hibernation, 51 
thermogenic capacity of brown fat 
during perinatal development and 
correlation with 32,000-M, protein of 
mitochondria, 40-43 
thermogenic capacity of brown fat from 
adult warm- and cold-adapted animals 
and correlation with 32,000-M, protein, 
43-47 
thermogenesis in, controi of adaptive 
response for, 52-56 
central regulation, 55-56 
insulin, 54 
pituitary hormones, 55 
sympathetic stimulation, 52-53 
thyroid hormones, 53-54 
thermogenic mechanisms in, 1-64 
chloride permeability of brown fat 
mitochondria, 13 
mitochondrial nucleotide-binding 
protein, 13-16 


Caffeine 
effect on Ca**-induced Ca** release from 
sarcoplasmic reticulum, 1279 
Calcitriol 
metabolic pathways of, regulation of, 
495-497 
C-24 oxidation, 496 
hepatic metabolism, 496 
regulation of calcitriol-26,23-lactone 
formation, 496 
regulation of 24-hydroxylation, 496 
regulation of 26-hydroxylation, 497 
regulation of side-chain oxidation, 
495-496 
whole-anir al studies, 495 
metabolism of, 478-504 
biological role of glucuronides and 
sulfates of calcitriol, 488-489 
C-24 oxidation of, 489 
clearance experiments in humans, 
490-492 
enterohepatic physiology of calcitriol in 
normal humans, 492-493 
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Calcitriol (continued ) 
formation of calcitriol-26,23-lactone, 
489-490 
formation of 1,24,25-trihydroxyvitamin 
D, in animals, 483-484 
formation of 1,24,25-trihydroxyvitamin 
D, in normal humans, 493-494 
formation of 1,25,26-trihydroxyvitamin 
Ds, 490 
hepatic metabolism and enterohepatic 
recycling, 484-485 
in experimental animals, 481-490 
in normal humans, 490-495 
nature of its biliary metabolites, 485-488 
pathophysiological implications, 497 
side-chain oxidation in animals, 481-483 
side-chain oxidation in humans, 494-495 
whole-animal experiments, 481 
Calcium 
calcium messenger system, 938-984 
Ca”*-activated protein kinase, 944-945 
Ca** cycling across plasma membrane 
during sustained cellular response, 
967-970 
Ca?* metabolism in activated cell, 956- 
960 
Ca** receptor protein, 940-945 
cellular Ca®* metabolism, 945-956 
cyclic AMP and branches of, 972-974 
cyclic AMP-mediated gain control in, 
974-976 
gain control in, 962-967 
general relationships of cyclic AMP and, 
970-972 
initial biochemical events in, 960-962 
role of C-kinase in gain control, 962-967 
role of hysteresis in gain control, 962 
cellular metabolism of, 945-956 
cytosolic free Ca”* and its measurement, 
948-950 
mitochondrial Ca®* exchange: process 
and function, 950-956 
role of intracellular membranes, 947-948 
role of plasma membrane, 946-947 
cytoplasmic concentration of, regulation 
of, 1241-1243 
Ca** pump of endoplasmic reticulum, 
1242 
Ca** pumps of cell surface membranes, 
1241 
cellular Ca®* homeostasis, 1242-1243 
mitochondrial Ca** transport, 1242 
in excitation-contraction coupling, 
1260-1269 


Ca** transport and ATPase activities of 
T tubules and surface membranes, 
1266-1268 

isolation and characterization of 
components of T tubule-sarcoplasmic 
reticulum junctions, 1262-1266 

mechanisms of signal transmission, 1261 

nitrendipine receptors in T tubules of 
skeletal muscle, 1268-1269 

structure of T tubule-sarcoplasmic 
reticulum junctions, 1261-1262 


intracellular Ca”* as second messenger in 


action of parathyroid hormone on 
bone, 1021-1022 


metabolism in activated cell, model study, 


956-960 


metabolism in liver in regulation of 


pathway of gluconeogenesis, 182-183 


release from sarcoplasmic reticulum (SR) 


of skeletal muscle, mechanisms of, 
1240-1320 

Ca** fluxes associated with partial 
reactions of Ca**-ATPase, 1274-1275 

Ca**-induced Ca”* release, 1275-1290 

characterization of interaction sites, 
1257-1260 

effect of dantrolene on, 1299-1300 

effect of osmotic swelling on, 1292-1293 

induction by CO,/HCOs, 1303 

induction by miscellaneous agents, 
1305-1306 

induction by pH changes, 1300-1303 

induction by SH group reagents, 
1303-1305 

influence of membrane potential of SR 
on, 1293-1297 

mechanism of active Ca®* transport by 
SR, 1254-1256 

passive Ca** permeability of SR, 
1270-1273 

protein-protein interactions in SR, 1257 

release induced by ion substitution, 
1290-1298 

requirement for phospholipids, 
1256-1257 

reversal of Ca** pump, 1273-1274 

spontaneous Ca”* release, 1288-1290 

structure of Ca**-transport ATPase of 
SR, 1244-1254 


role in control of parathyroid hormone 


secretion, 994-998 


Calcium-binding proteins 
see also Calmodulin 
amplitude versus sensitivity modulation 


by, 943-944 
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hysteresis in Ca**-regulated enzymes, 942 


Calcium channel blockers 
nitrendipine receptors in T a of 
skeletal muscle, 1268-1 
Calcium channels: see Ion channels 
Calmodulia 
in adrenal medullary chromaffin cells in 
culture, 1136 
possible role in action of parathyroid 
hormone on bone, 1021-1022 
reaction sequences in response elements, 
940-942 
types of reactions controlled by, 942-943 
Cancer: see Neoplasms 
Carbon dioxide 
see also Hypercapnia 
CO./HCO; inducing Ca** release from 
sarcoplasmic reticulum, 1303 
removal from blood, effects of high- 
frequency ventilation on, 530-535 


Cardiac hypertrophy: see Heart 
enlargement 
Cardiac output 
in essential hypertension at rest, 618-620 
Cardiovascular system 
see also Heart; Vasomotor system; Veins 


effects of leukotrienes on, 754-756 
8-Carotene 
metabolism of, 874-878 
absorption, 876-877 
cleavage, 877-878 
Catecholamines 
see also Epinephrine; Isoproterenol; 
Norepinephrine 
content and biosynthesis in adrenal 
medullary chromaffin cells in culture, 
1132-1133 
effects on ion fluxes in liver in hepatic 
gluconeogenesis, 215-219 
role in control of parathyroid hormone 
secretion, 999-1001 
Cell differentiation 
vitamin A function in, action through cell 
nucleus, 916-921 
Cell membrane 
see also Intercellular junctions 
action of vitamin A on, 921-926 
Ca** cycling across plasma membrane 
during sustained cellular response, 
967-970 
Ca** pumps of, role in regulation of 
cytoplasmic Ca** concentration, 1241 
electrical properties in slow muscle fibers 
of amphibians, 113-115 
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glycosylation of, function of vitamin A in, 
926-931 
membrane currents of nerve cells, effects 
of intracellular perfusion on, 435-454 
electric measurements of perfused cells, 
439 
enzymatic activity in perfused neurons 
and its relation to membrane 
phenomena, 448-450 
properties of ionic channels, 439-448 
of brown fat, depolarization in process of 
acute thermogenesis, 24-26 
of smooth muscles in relation to force 
generation, 465-474 
force transmission across cell 
membrane, 467 
force transmission from cell membrane 
to stroma, 470-471 
force transmission from contractile 
apparatus to cell membrane, 465-466 
intermediate junctions, 466-467 
outer surface of cell membrane, 469-470 
role in cellular Ca”* metabolism, 946-947 


Cell nucleus 
vitamin A action on, function in cell 
differentiation, 916-921 
Cells, cultured 
adrenal medullary chromaffin cells, 
1103-1161 
biochemical characteristics, 1132-1141 
functional studies, 1141-1150 
methods for isolating single cells, 
1104-1120 
methods for maintaining cells, 
1120-116 
morphological characteristics, 1126-1129 
morphological effects of growth factors 
and corticosteroids, 1129-1132 
physiological implications and 
significance of in vitro studies, 
1150-1151 
human IM-9 lymphocytes in studies of 
insulin receptors, 1333 
Cerebrovascular circulation 
in essential hypertension, 641-642 
Chemoreceptors 
role in control of blood pressure, 633-634 
Chlorides 
permeability of brown fat mitochondria, 
13 
Cholagogues and choleretics 
choleretic properties of bile and cation- 
anion gap, 1094-1095 
ursodeoxycholate and 7-ketolithocholate, 
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Cholagogues and choleretics (continued ) 
choleretic effects and involvement of 
bicarbonate transport, 1095 

Cholecalciferol 

see also Calcitriol; 
24,25-Dihydroxycholecalciferol; 
1,24,25-Trihydroxyvitamin D3; 
1,25,26-Trihydroxyvitamin Ds; 
metabolism and action of, 473-480 
Chromaffin system 
adrenal medullary chromaffin cells in 
vitro, 1103-1161 
acetylcholinesterase in, 1136-1138 
actomyosin-like proteins in, 1135-1136 
ATP in, 1135 
biochemical characteristics, 1132-1141 
catecholamine content and synthesis, 
1132-1133 
chromogranins and dopamine 
8-hydroxylase in, 1133-1134 
clathrin, synexin, tubulin, and 
calmodulin in, 1136 
cytoskeletal elements, 1135-1136 
effects of growth and survival factors 
other than nerve growth factor, 
1131-1132 
effects of nerve growth factor and 
corticosteroids, 1129-1131 
enkephalins and dynorphins in, 
1134-1135, 1140-1141 
functional studies of, 1141-1150 
isolation of single cells by enzymatic 
digestion, 1104-1109 
“leaky” and “skinned” cells, 1118-1120 
methods for maintaining cells in 
culture, 1120-1126 
monolayer cultures, 1120-1125 
morphological characteristics of primary 
monolayer cultures, 1126-1129 
morphological characteristics of 
suspension cultures, 1129 
neuropeptides in, 1138-1141 
neurotensin in, 1138-1139 
other treatments for purification of 
isolated cells, 1117-1118 
physiological implications and 
significance of studies of, 1150-1151 
purification by differential plating, 
1114-1117 
purification by isopycnic centrifugation, 
1109-1114 
purification of isolated cells, 1109-1120 
secretion from, biochemical and 
pharmacological studies, 1141-1143 
secretion from, mechanisms, 1143-1148 
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secretion from, modulation of, 1147-1150 
somatostatin in, 1139 
storage of isolated cells, 1114 
substance P in, 1138 
suspension cultures, 1125-1126 
vasoactive intestinal polypeptide in, 1139 
Chromogranins: see Nerve tissue proteins 
Clathrin: see Membrane proteins 
Clostridiopeptidase A 
digestion of adrenal medulla for isolation 
of single chromaffin cells, 1104-1109 
Cold 
cold-pressor test, effect on blood pressure 
in normal subjects, 632 
Collagenase: see Clostridiopeptidase A 
Conalbumin 
stationing by hosts at potential invasion 
sites to defend against infection and 
neoplasia, 66-67 
Conditioning, classical 
in study of modification of spinal synapses 
by stimulation, 268-269 
Coronary circulation 
in essential hypertension, 645 
Coronary disease 
ischemia and hypoxia, role in regulation of 
B-adrenergic receptors, 721-722 
Corticosteroids: see Adrenal cortex 
hormones 
Cyclic AMP: see Adenosine cyclic 
monophosphate 
Cytoplasm 
Ca** concentration in, regulation of, 
1241-1243 
Ca?* pump of endoplasmic reticulum, 
1242 
Ca** pumps of cell surface membranes, 
1241 
cellular Ca** homeostasis, 1242-1243 
mitochondrial Ca** transport, 1242 
cytoplasmic effects of epinephrine in 
regulation of gluconeogenesis, 213-215 
phosphofructokinase-fructose 
diphosphatase cycle, 214-215 
pyruvate kinase, 213-214 
cytoplasmic effects of glucagon in 
regulation of gluconeogenesis, 194-199 
fructose 6-phosphate-fructose 
1,6-diphosphate cycle, 197-199 
phosphoenolpyruvate carboxykinase, 
194-195 
pyruvate kinase, 196-197 
cytoplasmic effects of vasopressin and 
angiotensin II in regulation of 
gluconeogenesis, 223 
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Cytoplasmic filaments 
role in transport of bile salts across 
hepatic canalicular membrane, 
1088-1090 
Cytosol 
cytosol factor in action of parathyroid 
hormone on bone, 1022 
cytosolic steps in regulation of pathway of 
gluconeogenesis, 181 
free calcium in, measurement of, 948-950 
liver cytosolic proteins, interaction of bile 
salts with, 1080-1085 


D 


Dantrolene 
effect on Ca®* release from sarcoplasmic 
reticulum, 1299-1300 
Diabetes mellitus 
role in regulation of 6-adrenergic 
receptors, 725 
Diet 
diet-induced thermogenesis in brown fat, 
47-49 


1,25-Dihydroxycholecalciferol: see Calcitriol 
24,25-Dihydroxycholecalciferol 
metabolism in experimental animals and 


humans, 495 
1,25-Dihydroxyvitamin D,: see Calcitriol 
Disease models, animals 
obesity models, use in study of brown fat 
thermogenesis, 49-51 
Dopamine §-hydroxylase 
in adrenal medullary chromaffin cells in 
culture, 1133-1134 
Dynorphins: see Endorphins 


Electric ray: see Fish 
Electric stimulation 
of spinal synapses in study of their 
modifiability, 261-269 
classical conditicning, 268-269 
habituation and sensitization, 261-267 
posttetanic potentiation, 267-268 
Endoplasmic reticulum 
see also Sarcoplasmic reticulum 
Ca** pump of, role in regulation of 
cytoplasmic Ca** concentration, 1242 
Endorphins 
enkephalins and dynorphins in adrenal 
medullary chromaffin cells in culture, 
1134-1135, 1140-1141 
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Epinephrine 
role in regulation of hepatic 
gluconeogenesis, 175-176, 207-220 
cytoplasmic steps, 210-213 
effects on ion fluxes, 215-219 
effects on microsomal fraction, 215 
mitochondrial steps, 210-213 
Erythrocytes 
reticulocyte-erythrocyte system in rats, 
effect of age and growth on 
6-adrenergic receptors on, 733-734 
Essential hypertension: see Hypertension, 
essential 
Ethanol: see Alcohol, ethyl 
Exercise test 
in essential hypertension in humans, 
627-628 
Exertion 
physical exercise, response in essential 
hypertension, 627-629 
exercise tests, 627-628 
physical conditioning, 628-629 
Extracellular space 
extracellular fluid volume in essential 
hypertension, 623-624 
Extremities 
forearm and calf blood flows in essential 
hypertension, 642-644 


F 


Fat, brown: see Brown fat 
Fatty acids 
role in brown fat during acute 
thermogenesis, 22-23 
activation and oxidation, 22 
fatty acids and fatty acyl-CoA, 33-36 
intramitochondrial metabolism, 22-23 
oxidation in brown fat peroxisomes, 22 
relation between fatty acid uncoupling 
and 32,000-M, protein of mitochondria, 
37-38 
synthesis, 26-29 
Fatty acyl CoA: see Acyl coenzyme A 
Fatty tissue: see Adipose tissue 
Fish 
slow muscle in, 131-136 
agnatha, 131-132 
elasmobranchs, 131-132 
teleosts, 133-136 
Torpedo acetylcholine receptors, structure 
of, 1162-1239 
detailed morphological studies, 
1175-1179 








1388 PHYSIOLOGICAL REVIEWS 


Fish (continued ) 
molecular weight and overall shape, 
1168-1175 
subunit association, 1201-1221 
subunit composition and affinity 
labeling, 1180-1186 
transmembrane arrangement of receptor 
subunits, 1186-1201 
Fructose diphosphatase: see 
Hexosediphosphatase 
Fruct ph ph + 
fructose 6-phosphate-fructose 
1,6-diphosphate cycle in cytoplasmic 
effects of glucagon in regulation of 
hepatic gluconeogenesis, 197-199 





- G 
Gastrointestinal system 
see also Intestines 
smooth muscle effects of leukotrienes, 749 
Glucagon 
role in regulation of hepatic 
gluconeogenesis, 172-174, 186-207 
cytoplasmic steps, 194-199 
effects on ion fluxes, 201-205 
effects on microsomal fraction, 199-201 
mitochondrial steps, 187-194 
Glucocorticoids 
role in regulation of hepatic 
gluconeogenesis, 176-177, 227-234 
acute effects, 230 
effects on ion distribution, 233 
general considerations, 227-230 
microsomal effects, 232-233 
mitochondrial effects, 231-232 
Gluconeogenesis, hepatic 
epinephrine and a-agonists in regulation 
of, 175-176, 207-220 
catecholamine effects on ion fluxes, 
215-219 
cytoplasmic steps, 213-215 
epinephrine effects on microsomal 
fraction, 215 
mitochondrial steps, 210-213 
glucagon regulation of, 172-174, 186-207 
cytoplasmic steps, 194-199 
effects of glucagon on ion fluxes, 201-205 
effects of glucagon on microsomal 
fraction, 199-201 
mitochondrial steps, 187-194 
glucocorticoid regulation of, 176-177, 
227-234 
acute effects, 230 
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effects on ion distribution, 233 
general considerations, 227-230 
microsomal effects, 232-233 
mitochondrial effects, 231-232 
hormonal regulation of, 170-259 , 
insulin regulation of, 174-175, 234-240 
effects on ion fluxes, 240 
hepatic effects of insulin, 239-240 
mitochondrial effects, 239-240 
signals generated by insulin, 236-239 
measurement of, methods, 183-186 
cell-free system, 186 
cultured hepatocytes, 186 
in vivo studies, 183-184 
isolated liver cells, 185 
perfused liver, 184-185 
need for, 171-172 
pancreatic hormone regulation of, 172-175 
pathway of, 177-183 
pathway of, regulation, 178-183 
Ca**+ metabolism in liver, 182-183 
cytosolic steps, 181 
mitochondrial steps, 180 
substrate supply and product inhibition, 
179-180 
somatostatin regulation of, 172 
vasopressin and angiotensin II regulation 
of, 176, 220-227 
cytoplasmic steps, 223 
effects on ions, 223-226 
mitochondrial effects, 222-223 
Glutathione transferases 
role in bile salt transport across 
hepatocyte, 1080-1085 
Glycoproteins 
biosynthesis of, function of vitamin A in, 
926-931 


Halothane 
action on Ca** release from sarcoplasmic 
reticulum triggering malignant 
hyperthermia, 1280 
Heart 
8-adrenergic receptors in, effect of age and 
growth on, 730-731 
Heart enlargement 
relation to etiology of essential 
hypertension, 646-647 
role in regulation of 6-adrenergic 
receptors, 715-717 
ventricular hypertrophy in hypertension, 
620-622 
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Heart failure, congestive 
role in regulation of B-adrenergic 
receptors, 715-717 
Hemodynamics 
see also Blood pressure; Blood volume; 
Cardiac output; Renin-angiotensin 
system; Vascular resistance; 
Vasoconstriction 
evidence relating to etiology of essential 
hypertension, 646-648 
abnormality in vascular function, 648 
cardiovascular hypertrophy, 646-647 
increased sympathetic tone, 647 
kidney and sodium role, 648 
in essential hypertension in humans, 
617-660 
cerebral circulation, 641-642 
coronary circulation, 645 
distribution of blood flow, 645-646 
hemodynamics of regional vascular beds, 
637-646 
limb blood flow, 642-644 
renal circulation, 638-641 
response to exercise tests, 627-628 
response to physical conditioning, 
628-629 
skin circulation in hand and foot, 644 
splanchnic circulation, 645 
of pulmonary vascular bed, morphometric 
evaluation of, 549 
systemic hemodynamics in hypertension at 
rest, 618-627 
cardiac output, 618-620 
functional and genetic types of 
hypertension, 625-626 
peripheral resistance, 622-623 
plasma and extracellular fluid volumes, 
623-624 
pulmonary circulation, 622 
subtypes of hypertension, 625-626 
venous distensibility and 
cardiopulmonary blood volume, 
624-625 
ventricular function, 620-622 
volume and vasoconstrictor types of 
hypertension, 625 
Hepatic gluconeogenesis: see 
Gluconeogenesis, hepatic 
Hexosediphosphatase 
phosphofructokinase-fructose 
diphosphatase cycle in hepatic 
gluconeogenesis, effects of epinephrine 
on, 214-215 
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Hibernation 
hibernating animals and brown fat 
thermogenesis, 51 
High-frequency ventilation: see Respiration, 
artificial 
Homeostasis 
cellular Ca** homeostasis in regulation of 
cytoplasmic Ca** concentration, 
1242-1243 
of vitamin A, 882-887 
Hormones 
regulation of hepatic gluconeogenesis, 
170-259 
Hydrogen ion concentration 
pH changes inducing Ca** release from 
sarcoplasmic reticulum, 1300-1303 
Hypercapnia 
effects on pulmonary vascular bed, 587-588 
Hypertension 
role in regulation of 6-adrenergic 
receptors, 717-720 
Hypertension, essential 
control of blood pressure in, 633-637 
baroreceptors and chemoreceptors, 
633-634 
responses to depressor agents, 636-637 
responses to pressor agents, 637 
sympathetic nervous system, 634-636 
etiology of, hemodynamic evidence relating 
to, 646-648 
abnormality in vascular function, 648 
cardiovascular hypertrophy, 646-647 
increased sympathetic tone, 647 
kidney and sodium role, 648 
hemodynamic aspects in humans, 617-660 
cerebral circulation, 641-642 
coronary circulation, 645 
distribution of blood flow, 645-646 
forearm and calf blood flows, 642-644 
hemodynamics of regional vascular beds, 
637-646 
limb blood flow, 642-644 
renal circulation, 638-641 
response to exercise tests, 627-628 
response to physical conditioning, 
628-629 
skin circulation in hand and foot, 644 
splanchnic circulation, 645 
systemic hemodynamics at rest in, 618-627 
cardiac output, 618-620 
functional and genetic types of 
hypertension, 625-626 
peripheral resistance, 622-623 
plasma and extracellular fluid volumes, 
623-624 
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Hypertension, essential (continued ) 
pulmonary circulation, 622 
subtypes of hypertension, 625-626 
venous distensibility and 
cardiopulmonary blood volume, 
624-625 

ventricular function, 620-622 

volume and vasoconstrictor types of 
hypertension, 625 

Hypothalamus 
role in regulation of brown fat 

thermogenesis, 55-56 


Infection 
iron-withholding defense against, pillars 
supporting the concept, 65-102 
enhancement of iron withholding 
decreases incidence and intensity of 
infection, 75-78 
hosts mobilize emergency mechanisms 
of iron withholding at time of 
invasion, 71-75 
hosts station iron-binding proteins at 
potential invasion sites, 66-71 
pathogens attempt to capture iron from 
host tissues and fluids, 87-92 
suppression of iron withholding 
increases incidence and intensity of 
infection, 78-87 
Insulin 
action on brown fat during acute 
thermogenesis, 26-29 
analogues of, structure and function of, 
1349-1350 
degradation of, cellular mechanisms of, 
1342 
effect on adaptive response of brown fat 
for thermogenesis, 54 
enzymatic degradation of, mode of, 
1342-1343 
mechanism of action of, 1360-1363 
radioisotope-labeled insulin in studies of 
insulin receptors, 1324-1329 
heterogeneous “I-labeled preparations, 
1325-1326 
implications for receptor studies, 
1328-1329 
monoiodoinsulin, 1326-1327 
tritium-labeled insulin, 1328 
receptor-mediated degradation of, 
1341-1343 
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kinetics of, 1341-1342 
physiological role of, 1343 
role in regulation of hepatic 
gluconeogenesis, 174-175, 234-240 
effects on ion fluxes, 240 
hepatic effects of insulin, 239-240 
mitochondrial effects, 239-240 
. signals generated by insulin, 236-239 
structure-function relationship of, 
1349-1360 
cooperative regions, 1357-1358 
growth active region, 1358-1360 
insulin analogues, 1349-1350 
metabolically active region, 1356-1357 
receptor-binding region, 1350-1356 
Insulin receptors: see Rereptors, insulin 
Intercellular junctions 
intermediate junctions in smooth muscles, 
466-467 
Intestinal absorption 
of B-carotene, 876-877 
of retinol, 878-879 
Intestines 
enterohepatic circulation and distribution 
of bile salts in blood, 1061-1063 
enterohepatic physiology of calcitriol in 
‘ normal humans, 492-493 
enterohepatic recycling of calcitriol in 
animal experiments, 484-485 
Intracellular membranes 
role in cellular calcium metabolism, 
947-948 
Ion channels 
calcium channels in perfused neurons, 
properties of, 439-445 
potassium channels in perfused neurons, 
properties of, 446-448 
role in secretion from adrenal medullary 
chromaffin cells in culture, effects of 
neurotoxins, 1144-1145 
sodium channels in perfused neurons, 
properties of, 445-446 
Iron 
iron-withholding defense against infection 
and neoplasia, pillars supporting the 
concept, 65-102 
enhancement of iron withholding 
decreases incidence and intensity of 
infection and neoplasia, 75-78 
hosts mobilize emergency mechanisms 
of iron withholding at time of 
invasion, 71-75 
hosts station iron-binding proteins at 
potential invasion sites, 66-71 
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pathogens and neoplastic cells attempt 
to capture iron from host tissues and 
fluids, 87-93 
suppression of iron withholding 
increases incidence and intensity of 
infection and neoplasia, 78-87 
Iron-binding proteins 
stationing by hosts at potential invasion 
sites to defend against infection and 
neoplasia, 66-71 
Isoproterenol 
effects on blood pressure in essential 
hypertension, 637 


7-Ketolithocholic acid 
choleretic effects of, involvement of 
bicarbonate transport in, 1095 
Kidney 
see also Renal circulation 
effects of parathyroid hormone on, 
1017-1020 
other hormonal effects, 1020 
receptor-adenylate cyclase-nucleotide 
regulatory protein model, 1018-1020 


role of cyclic AMP as second messenger, 
1017-1018 
relation to etiology of essential 
hypertension, 648 
Kinetics 
characteristics of insulin receptors, 
1329-1336 


Lactoferrin 
stationing by hosts at potential invasion 
sites to defend against infection and 
neoplasia, 67-68 
Lanthanides: see Metals, rare earth 
Leukocytes 
B-adrenergic receptors on, effect of age 
and growth on, 732-733 
Leukotrienes 
formation and actions of, 744-761 
pharmacological actions of, 748-756 
on airways, 749-752 
on cardiovascular system, 754-756 
on gastrointestinal smooth ‘muscle, 749 
on microvasculature, 752-753 
on secretion of mucus into airways, 752 
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sulfones of, biological responses of, 
156-757 
Ligandins: see Glutathione transferases 
Ligands 
see also Radioligand assay 
B-adrenergic receptor ligand-binding site, 
nature of, 688-692 
binding to B-adrenergic receptors, 662-663 
ligand-binding studies and mechanism of 
8-adrenergic receptor activation, 
663-671 
Lipids 
see also Phospholipids 
lipogenesis in brown fat during acute 
thermogenesis, 26-29 
lipolysis in acute thermogenic response in 
brown fat, 21 
Liver 
see also Gluconeogenesis, hepatic; 
Microsomes, liver; Mitochondria, liver 
albumin-binding sites in hepatocyte 
membrane and relation to hepatic 
uptake of bile salts from blood, 
1069-1071 
biliary metabolites of calcitriol, nature of, 
485-488 
Ca** metabolism in regulation of pathway 
of gluconeogenesis, 182-183 
canalicular membrane, transport of bile 
salts across, 1088-1092 
paracellular pathway, 1090-1092 
role of microfilament and microtubular 
systems, 1088-1090 
enterohepatic physiology of calcitriol in 
normal humans, 492-493 
hepatic bile flow, 1055-1102 
hepatocyte, transport of bile salts across, 
1077-1088 
distribution of bile salts in cell, 
1077-1080 
interaction of bile salts with cytosolic 
proteins, 1080-1085 
interaction of bile salts with subcellular 
organelles, 1085-1088 
insulin receptors in, kinetic analysis of, 
1333 
ion distribution during gluconeogenesis, 
effects of glucocorticoids, 233 
ion fluxes during gluconeogenesis, effects 
of catecholamines on, 215-219 
ion fluxes during gluconeogenesis, effects 
of insulin on, 240 
ion fluxes during gluconeogenesis, effects 
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Liver (continued ) 
of vasopressin and angiotensin II on, 
223-226 
metabolism of calcitriol and enterohepatic 
recycling of it, 484-485 
metabolism of calcitriol, regulation of, 496 
perfusion in study of gluconeogenesis, 
184-185 
uptake of bile salts from blood, 1064-1077 
albumin-binding sites in hepatocyte 
membrane, 1069-1071 
interaction of bile salts with membrane 
receptors, 1074-1077 
lobular uptake, 1064-1067 
secondary active transport, 1071-1074 
uptake from blood, 1067-1069 
Liver circulation 
enterohepatic circulation and distribution 
of bile salts in blood, 1961-1063 
Lizards: see Reptiles 
Lung 
B-adrenergic receptors in, effect of age and 
growth on, 729-730 
blood flow during high-frequency 
ventilation, 538-539 
vascular compliance of, distribution among 
compartments of pulmonary vascular 
bed, 560-569 
vascular compliance of, longitudinal 
distribution of, 573-575 
Lymphocytes 
human IM-9 lymphocytes in studies of 
insulin receptors, 1333 


Magnesium 
Mg** inhibition of Ca**-induced Ca?* 
release from sarcoplasmic reticulum, 
1278-1279 
role in control of parathyroid hormone 
secretion, 998-999 
Malignant hyperthermia 
triggering by Ca”*-releasing action of 
halothane on sarcoplasmic reticulum, 
1280 
Mammals 
slow muscle in, 147-153 
cats, 147-150 
other mammals, 150-153 
Membrane potentials 
see also Postsynaptic potentials 
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during secretion from adrenal medullary 
chromaffin cells in culture, 1145-1147 
of sarcoplasmic reticulum and its influence 
on Ca?* fluxes, 1293-1297 
of slow muscle fibers of amphibians, 
113-115 
Membrane proteins 
see also Receptors, endogenous substances 
clathrin in adrenal medullary chromaffin 
cells in culture, 1136 
oligomeric integral membrane protein of 
acetylcholine receptors, structure of, 
1162-1239 
detailed morphological studies, 
1175-1179 
molecular weight and overall shape, 
1168-1175 
, subunit association, 1201-1221 
| subunit composition and affinity 
labeling, 1180-1186 
transmembrane arrangement of receptor 
} subunits, 1186-1201 
Membranes 
see also Cell membrane; Intracellular 
membranes 
unstirred layer phenomena in, 763-872 
classification of effects of unstirred 
layers, 772-774 
concept of unstirred layer, 768-770 
convective flow (sweeping-away) effects, 
786-826 
current (transport-number) and flux- 
induced effects, 826-854 
diffusional permeability measurements, 
774-779 
flux-induced effects, 853-854 
future prospects, 856-858 
glossary, 764-766 
gradient-dissipation effects, 774-786 
measurements of active transpori 
kinetic parameters, 782-786 
reflection coefficient measurements, 
TT9-782 
summary of unstirred layer effects, 
766-768 
transport-number effects, 826-853 
unstirred layer thickness, 770-772 
Metals, rare earth 
lanthanide ions inducing crystallization of 
Ca**-ATPase in sarcoplasmic 
reticulum, 1260 
Microcirculation 
effects of leukotrienes on, 752-753 
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Microfilaments: see Cytoplasmic filaments 
Microscopy, electron 
low-resolution microscopy of Torpedo 
acetylcholine receptors, 1170-1173 
Microsomes, liver 
effects of catecholamines in regulation of 
hepatic gluconeogenesis, 215 
effects of glucagon in regulation of hepatic 
gluconeogenesis, 199-201 
effects of glucocorticoids in regulation of 
hepatic gluconeogenesis, 232-233 
Microtubules 
role in transport of bile salts across 
hepatic canalicular membrane, 
1088-1090 
Mitochondria 
Ca** exchange in, 950-956 
Ca** stabilizing and storage function of 
mitochondria, 950-955 
mitochondria as source of activator 
Ca?*, 955-956 
Ca”* transport in regulation of 
cytoplasmic Ca** concentration, 1242 
of brown fat, acute thermogenic response 
in, 22-23, 29-47 
correlation of 32,000-M. protein with 
thermogenic capacity during perinatal 
development, 40-43 
correlation of 32,000-M. protein with 
thermogenic capacity of adult warm- 
and cold-adapted animals, 43-47 
cytosolic messenger, 29-30 
fatty acid activation and oxidation, 22 
fatty acids and fatty acyl-CoA, 33-36 
increased cytosolic pH, 32 
intramitochondrial metabolism of fatty 
acids, 22-23 
is 32,000-M, protein a prerequisite? 
38-39 
postulated sequence of events, 40 
regulation of mitochondrial proton 
conductance by cytosolic purine 
nucleotides, 30-32 
relation between fatty acid uncoupling 
and 32,000-M, protein of mitochondria, 
37-38 
oxygen consumption and principles of 
cellular thermugenesis, 3-16 
accelerated ATP turnover, 5-9 
chloride permeability of brown fat 
mitochondria, 13 
enhanced mitochondrial proton 
permeability, 9-13 


mitochondrial nucleotide-binding 
protein, 13-16 

modified respiratory chains, 5 

respiratory control, 3-5 


Mitochondria, liver 


effects of epinephrine during regulation of 
gluconeogenesis, 210-213 

effects of glucagon during regulation of 
gluconeogenesis, 187-194 

effects of glucocorticoids during regulation 
of gluconeogenesis, 231-232 

effects of insulin during regulation of 
gluconeogenésis, 239-240 

effects of vasopressin and angiotensin II 
during regulation of gluconeogenesis, 
222-223 

mitochondrial steps in regulation of 
pathway of gluconeogenesis, 180 


Models 


gas-transport mbddels to predict overall gas 
transport rates during high-frequency 
ventilation, 524-528 


Mucus 


secretion into airways, effects of 
leukotrienes on, 752 


Multiple myeloma 


human IM-9 lymphocyte cultures in 
studies of insulin receptors, 1333 


Muscarinic receptors: see Receptors, 


cholinergic 


Muscie contraction 


contractures in slow muscles of 
amphibians, 115-119 
excitation-contraction coupling, 1260-1269 
Ca** transport and ATPase activities of 
T tubules and surface membranes, 
1266-1268 
isolation and characterization of 
components of T tubule-sarcopl 
reticulum junctions, 1262-1266 
mechanisms of signal transmission, 1261 
nitrendipine receptors in T tubules of 
skeletal muscle, 1268-1269 
structure of T tubule-sarcopl ic 
reticulum junctions, 1261-1262 
excitation-contraction coupling in slow 
muscle of amphibians, 111-113 
force transmission in smooth muscles, 
structural apparatus for, 455-477 
arrangement of dense bands, 463-465 
arrangement of filaments, 459-461 
direct force transmission from cell to 
cell, 469 
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Muscle contraction (continued ) 
force transmission across cell 
membrane, 467 
force transmission from cell membrane 
to stroma, 470-471 
force transmission from contractile 
apparatus to cell membrane, 465-466 
intermediate junctions, 466-467 
orientation of filaments, 461-463 
outer surface of cell membrane, 469-470 
smooth muscle contraction, 457-458 
structure and spatial arrangement of 
stroma, 471-474 
Muscle proteins 
actomyosin-like proteins in adrenal 
medullary chromaffin cells in culture, 
1135-1136 
Muscle, skeletal 
see also Sarcoplasmic reticulum 
B-adrenergic receptors in, effect of age and 
growth on, 732 
intrafusal fibers, relation to slow muscle, 
153-157 
slow muscle in amphibians, 104-131 
contractures, 115-119 
distribution, 105-106 
excitation-contraction coupling, 111-113 
histochemistry, 107 
innervation, 107-110 
intermediate fibers, 129-131 
mechanics, 119-126 
membrane electrical properties, 113-115 
neuromuscular transmission, 110-111 
plasticity, 126-129 
sarcomeres, 106-107 
slow muscle in birds, 141-147 
slow muscle in cats, 147-150 
slow muscle in fish, 131-136 
agnatha, 131-132 
elasmobranchs, 132-133 
teleosts, 133-136 
slow muscle in mammals, 147-153 
slow muscle in reptiles, 136-141 
li-ards and snakes, 138-141 
turtles, 136-138 
slow muscle in vertebrates, 103-16S 
comparison of fiber types, 159 
comparison of mechanical properties of 
different kinds of fibers, 158 
comparison of membrane electrical 
properties of different kinds of fibers, 
158 
T tubules and excitation-contraction 
coupling, 1260-1269 
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Ca** transport and ATPase activities of 
T tubules and surface membranes, 
1266-1268 

isolation and characterization of 
components of T tubule-sarcoplasmic 
reticulum junctions, 1262-1266 

mechanisms of signal transmission, 1261 

nitrendipine receptors in T tubules, 
1268-1269 

structure of T tubule-sarcoplasmic 
reticulum junctions, 1261-1262 

Muscle, smooth 
force transmission in, structural 
apparatus for, 455-477 

arrangement of dense bands, 463-465 

arrangement of filaments, 459-461 

direct force transmission from cell to 
cell, 469 

force generation, 458 

force transmission across cell 
membrane, 467 

force transmission from cell membrane 
to stroma, 470-471 

force transmission from contractile 
apparatus to cell membrane, 465-466 

intermediate junctions, 466-467 

orientation of filaments, 461-463 

outer surface of cell membrane, 469-470 

smooth muscle contraction, 457-458 

structure and spatial arrangement of 
stroma, 471-474 

of gastrointestinal system, effects of 
leukotrienes on, 749 


N 


Neoplasms 
iron-withholding defense against, pillars 
supporting the concept, 65-102 
enhancement of iron withholding 
decreases incidence and intensity of 
neoplasia, 75-78 
hosts mobilize emergency mechanisms 
or iron withholding at time of 
invasion, 71-75 
hosts station iron-binding proteins at 
potential invasion sites, 66-71 
neoplastic cells attempt to capture iron 
from host tissues and fluids, 92-93 
suppression of iron withholding 
increases incidence and intensity of 
neoplasia, 85-87 
Nerve cells: see Neurons 
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Nerve growth factor 
effect on morphology of adrenal medullary 
chromaffin cells in vitro, 1129-1131 
Nerve tissue proteins 
see also Endorphins; Nerve growth factor; 
Neurotensin; Tubulin 
chromogranins in adrenal medullary 
chromaffin cells in culture, 1133-1134 
endogenous neuropeptides, role in 
modulation of secretion from adrenal 
medullary chromaffin cells in culture, 
1148-1149 
Neural transmission 
neuromuscular transmission in slow 
muscle of amphibians, 110-111 
synaptic transmission in spinal cord, 
modifiability of, 260-324 
classical conditioning studies, 268-269 
effect of partial deafferentation of spinal 
cord neurons, 282-298 
effect of spinal cord transection, 298-310 
habituation and sensitization after 
stimulation, 261-267 
modifiability after injury, 270-310 
modifiability during development, 
310-312 
modification by stimulation, 261-269 
posttetanic potentiation after 
stimulation, 267-268 
reactions of neurons whose axons are 
cut, 270-282 
Neuromuscular junction 
neuromuscular transmission in slow 
muscle of amphibians, 110-111 
Neurons 
see also Axons; Neurons, afferent; Neurons, 
efferent 
intracellular dialysis and perfusion of, 
techniques for, 437-439 
intracellular perfusion and its effects on 
membrane currents, 435-454 
electric measurements of perfused cells, 
439 
enzymatic activity in perfused neurons 
and its relation to membrane 
phenomena, 448-450 
properties of calcium channels, 439-445 
properties of chemically operated 
channels, 448 
properties of potassium channels, 
446-448 
properties of sodium channels, 445-446 
isolation of, 436-437 
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neuronal selectivity in primary visual 
cortex of cat, development of, 325-434 
control of development of orientation 
selectivity by visual experience, 
362-374 
critical period, 388-394 
final state: representation of orientation 
selectivity in adult CNS, 328-347 
gate control by extraretinal factors, 
374-388 
initial state, 347-362 
modifications of functional properties of 
neurons considered individually, 
394-407 
Neurons, afferent 
of spinal cord, effects of partial 
deafferentation, 282-298 
collateral sprouting in spinal cord, 
283-286 
denervation supersensitivity in spinal 
cord, 286-288 
dermatomal organization after 
rhizotomy, 295 
peripheral nerve lesions, 296-297 
physiological analysis of neurons 
deafferented by dorsal rhizotomy, 
288-295 
Neurons, efferent 
stimulation of, responses of pulmonary 
vasomotor mechanisms to, 588-590 
Neuropeptides: see Nerve tissue proteins 
Neuroregulators 
effect on pulmonary vasomotor 
mechanisms, 588-590 
Neurotensin 
in adrenal medullary chromaffin cells in 
culture, 1138-1139 
Neurotoxins 
use in study of role of ion channels in 
secretion from adrenal medullary 
chromaffin cells, 1144-1145 
Nicotinic receptors: see Receptors, 
cholinergic 
Nonshivering thermogenesis: see Body 
temperature regulation 
Norepinephrine 
effects on blood pressure in essential 
hypertension, 637 
role in regulation of hepatic 
gluconeogenesis, 176 
Nucleotides 
cytosolic purine nucleotides, regulation of 
mitochondrial proton conductance in 
brown fat during thermogenesis, 30-32 
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Nucleotides (continued ) 
hormone receptor-adenylate cyclase- 
nucleotide regulatory protein model of 
action of parathyroid hormone on 
target organs, 1018-1020 
nucleotide-binding protein in mitochondria 
of thermogenic brown fat, 13-16 


oO 


Obesity 
animal models of, use in study of brown 
fat thermogenesis, 49-51 
Csmosis 
osmotic swelling, effect on Ca”* release 
from sarcoplasmic reticulum, 
1292-1293 
Oxygen 
transport in experimental animals and 
humans, effects of high-frequency 
ventilation on, 535-537 
Oxygen consumption 
of mitochondria and principles of cellular 
thermogenesis, 3-16 
accelerated ATP turnover, 5-9 
chloride permeability of brown fat 
mitochondria, 13 
enhanced mitochondrial proton 
permeability, 9-13 
mitochondrial nucleotide-binding 
protein, 13-16 
modified respiratory chains, 5 
respiratory control, 3-5 
respiratory response of brown fat cell 
during acute thermogenic response, 
16-19 


P 


Parathyroid hormene 
biological actions on target organs, 
1016-1023 
biosynthesis of, 986-994 
cellular pathway, 989-991 
control of, 1004-1007 
enzymatic cleavage of cellular 
parathyroid hormone, 994 
enzymatic processing of 
preproparathyroid hormone, 991-993 
enzymatic processing of proparathyroid 
hormone, 993 
structure of biosynthetic precursors, 
986-987 
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structure of mRNA encoding for 
preproparathyroid hormone, 987-989 
effects on bone, 1020-1023 
cytosol factor, 1022 
intracellular Ca?* as second messenger 
and possible role of calmodulin, 1021- 
1022 
modulation of receptor number, 
1022-1023 
phosphorylation of intracellular proteins 
by protein kinases, 1022 
role of cyclic AMP as second messenger, 
1021 
effects on kidney, 1017-1020 
other hormonal effects, 1020 
receptor-adenylate cyclase-nucleotide 
regulatory protein model, 1018-1020 
role of cyclic AMP as second messenger, 
1017-1018 
future directions in study of, 1039-1040 
inhibitors of, 1032-1937 
metabolism of, 1008-1016 
cleavage-specific requirement for 
activity, 1011-1013 
forms of hormone in the circulation, 
1008-1011 
organ-specific metabolism of, 1013-1016 
secretion of, control of, 994-1004 
Ca?*, 994-998 
catecholamines, 999-1001 
Mg**, 998-999 
other potential regulatory factors, 
1002-1004 
vitamin D metabolites, 1001-1002 
secretion processes, 1007-1008 
structure-activity relations for, 1023-1039 
analogues selective in their spectrum of 
biological actions, 1037-1038 
analogues with enhanced biological 
activity, 1031-1032 
comparison of biological activities of 
native parathyroid hormone derived 
from different species, 1028-1029 
functional map of hormone molecule, 
1023-1028 
minimum sequence necessary for 
biological activity and critical roie of 
NH,-terminus, 1030-1031 
modifications of central portion of fully 
active region and analogues designed 
for specialized applications, 1038-1039 
Perfusion 
intracellular perfusion of nerve cells and 
its effect on membrane currents, 
435-454 
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electric measurements of perfused cells, 


439 

enzymatic activity in perfused neurons 
and its relation to membrane 
phenomena, 448-450 


properties of ionic channels revealed on 


perfused neurons, 439-448 
techniques for, 437-439 
Peroxisomes 
of brown fat, fatty acid oxidation during 
acute thermogenic response, 22 
pH: see Hydrogen ion concentration 
Phosphoenolpyruvate carboxykinase 
cytoplasmic step ::. regulation of hepatic 
gluconeogenesis, 194-195 


Ph haf, tonki 
Fr r 





phosphofructokinase-fructose 
diphosphatase cycle in hepatic 
gluconeogenesis, effects of epinephrine 
on, 214-215 
Phospholipids 
requirement of Ca**-transport ATPase of 
sarcoplasmic reticulum for, 1256-1257 
Phosphorylation 
of intracellular proteins by protein kinases 
as mediating factor in action of 
parathyroid hormone on bone, 1022 
Pituitary hormones 
effect on adaptive response of brown fat 
for thermogenesis, 55 
Plasma membrane: see Cell membrane 
Plasma volume 
in essential hypertension, 623-624 
Postsynaptic potentials 
posttetanic potentiation of spinal cord 
synapses after electrical stimulation, 
267-268 
Posture 
effects on blood pressure in normal 
subjects, 630-631 
Potassium channels: see Ion channels 
Pressoreceptors 
role in control of blood pressure, 633-634 
Propranolol 
propranolol-withdrawal syndrome and 
effects on §-adrenergic receptors, 
701-703 
Protein kinases 
activity in perfused neurons and its 
relation to membrane phenomena, 
448-450 
Ca**-activated protein kinase in Ca** 
messenger system, 944-945, 962-967 
role in gain control, 962-967 
cyclic AMP-dependent protein kinases in 
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acute thermogenic response in brown 
fat, 20-21 


phosphorylation of intracellular proteins 


as mediating factor in action of 
parathyroid hormone on bone, 1022 


Protein precursors 


of parathyroid hormone, enzymatic 
processing of, 991-993 
preproparathyroid hormone, 991-993 
proparathyroid hormone, 993 


Psychotropic drugs 


effects on §-adrenergic receptors, 727-729 


Pulmonary circulation 


cardiopulmonary blood volume in essential 
hypertension, 624-625 
in essential hypertension in humans at 
rest, 622 
pulmonary vascular bed as parallel 
network, 569-573 
interregional distribution of perfusion, 
569-570 
intraregional distribution of perfusion, 
570-571 
recruitment, 571-573 
pulmonary vascular bed as series 
compartments, 545-569 
alveolar and extra-alveolar vessels, 
556-559 
anatomic definition of, 545-552 
direct measurement of pressures in 
large and small vessels, 550-552 
distribution of compliance and 
resistance, 560-569 
fluid-exchange vessels, 554-556 
functional definition of, 552-569 
gas-exchange vessels, 552-554 
morphometric evaluation of 
hemodynamics, 549 
vessel structure and morphometry, 
545-549 
pulmonary vasomotion, general 
consequences of, 573-575 
distribution of perfusion among parallel 
pathways, 575 
longitudinal distribution of resistance 
and compliance, 573-575 
pulmonary vasomotion, role in physiology 
of lung, 544-616 
specific pulmonary vasomotor mechanisms, 
575-597 
effect of hypercapnia, 587-588 
effect of hypoxia, 575-587 
humoral control, 593-597 
neural control, 588-593 
pulmonary vasomotor reflexes, 590-593 
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Pulmonary circulation (continued ) 
response to efferent nerve stimulation 
and neurotransmitters, 588-590 
role of blood-borne vasoactive 
substances, 596-597 
role of local vasoactive mediators, 
594-596 
role of respiratory gases, 575-588 
Pyruvate kinase 
cytoplasmic step in epinephrine regulation 
of hepatic gluconeogenesis, 213-215 
cytoplasmic step in glucagon regulation of 
hepatic gluconeogenesis, 196-197 


Radioligand assay 
in subclassification of 6-adrenergic 
receptors, 674-680 
Receptors, adrenergic, a — 
role in acute thermogenic response in 
brown fat, 23-24 
Receptors, adrenergic, 6 — 
activation of, mechanism of, 663-671 
ligand-binding studies of, 663-671 
ligand binding to, 662-663 
physiological regulation of, biochemical 
mechanisms, 661-743 
adrenal corticosteroids, 710-714 
alcohol and chemical effects, 725-727 
denervation, 700-701 
desensitization, 694-699 
effects of age and growth, 729-734 
effects of psychotropic drugs, 727-729 
gonadal steroids, 714-715 
heterologous regulation, 704-734 
homologous regulation, 692-703 
propranolol-withdrawal syndrome, 
701-703 
role of asthma, 722-725 
role of cardiac hypertrophy and heart 
failure, 715-717 
role of diabetes mellitus, 725 
role of hypertension, 717-720 
role of ischemia and hypoxia, 721-722 
role of other diseases, 722-725 
thyroid hormones, 704-710 
role in acute thermogenic response in 
brown fat, 19-20 
structure of, 680-692 
affinity labeling of receptors, 685-688 
nature of §-adrenergic receptor ligand- 
binding site, 688-692 
purification of receptors, 681-685 
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subclassification of, 672-680 
8,- and 6,-subtypes, 672-680 
pharmacological approach, 672-674 
radioligand binding, 674-680 


Receptors, cholinergic 


affinity labeling of ligand-binding sites in 
Torpedo, 1181-1186 
acetylcholine-binding sites, 1181-1184 
binding sites for noncompetitive 
blockers, 1185-1186 
detailed morphological studies in Torpedo, 
1175-1179 
fine structure of acetylcholine receptor 
rosette, 1175-1177 
structure of H form, 1177-1179 
function and pharmacology of, 1164-1165 
molecular weight and overall shape of 
receptor from Torpedo, 1168-1175 
electron microscopy at low resolution, 
1170-1173 
general shape of L-form receptor, 1169 
molecular weight of L-form receptor, 
1168-1169 
nature of H form, 1169-1170 
postsynaptic membrane as 
supramolecular assembly, 1173-1174 
nicotinic and muscarinic receptor function 
in secretion from adrenal medullary 
chromaffin cells in culture, 1143-1144 
nitrendipine receptors in T tubules of 
skeletal muscle, 1268-1269 
purification of, 1165-1167 
reconstitution of, 1167 
subunit association of, 1201-1221 
correlation between morphological and 
biochemical structures, 1218-1221 
general arrangement, 1201-1202 
hydrophilic domains, 1210-1215 
location of B-, y-, and 5-subunits, 
1219-1221 
structure of cholinergic channel, 
1202-1210 
topography of, 1215-1217 
subunit composition in Torpedo, 1180-1181 
transmembrane arrangement of receptor 
subunits, 1186-1201 
number of membrane crossings in 
mature subunits, 1196-1198 
structure of hydrophobic 
transmembrane helices, 1198-1200 
topography of subunits deduced from 
their amino acid sequences, 1187-1196 
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transmembrane nature of subunits, 
1186-1187 
Receptors, endogenous substance 
liver membrane receptors, interaction of 
bile salts with, 1074-1077 
modulation of receptor number in action 
of parathyroid hormone on bone, 
1022-1023 
receptor-adenylate cyclase-nuclectide 
regulatory protein model of action of 
parathyroid hormone on target 
organs, 1018-1020 
Receptors, insulin 
binding kinetics and structure-function 
relationship of insulin, 1321-1378 
binding region of insulin, 1350-1356 
functional role of, 1322 
kinetic characteristics of, 1329-1336 
fat cells, 1331-1333 
human IM-9 lymphocytes, 1333 
kinetic analysis, 1329-1331 
liver cells, 1333 
other cell types, 1333-1335 
solubilized receptors, 1335-1336 
multiple affinity states of, 1336-1341 
biexponential dissociation kinetics, 
1339-1340 
negatively cooperative interactions, 
1336-1337 
objections to cooperativity model, 
1338-1339 
physiological role of negative 
cooperativity, 1339 
possible function of affinity changes, 
1340-1341 
quantitative analysis of negative 
cooperativity, 1337-1338 
receptor-binding assay, 1324 
receptor-binding theory, 1365-1367 
receptor-mediated degradation of insulin, 
1341-1343 
cellular mechanisms of insulin 
degradation, 1342 
kinetics of, 1341-1342 
mode of enzymatic degradation, 
1342-1343 
physiological role of, 1343 
structure of, 1322-1323 
study with radioisotope-labeled insulin, 
1324-1329 
heterogeneous I-labeled preparations, 
1325-1326 
implications for receptor studies, 
1328-1329 


monoiodoinsulin, 1326-1327 
tritium-labeled insulin, 1328 
tissue and species differences of, 1344-1349 
functional differences, 1344-1346 
insulin receptors in brain, 1348-1349 
spare receptors, 1346-1348 
Reflex 
pulmonary vasomotor reflexes, 590-593 
Renal! circulation 
in essential hypertension, 638-641 
Renin-angiotensin system 
role in control of blood pressure in 
essential hypertension, 636-637 
Reptiles 
slow muscle in, 136-141 
lizards and snakes, 138-141 
turtles, 136-138 
Respiration 
airflow mechanics and distribution during 
high-frequency ventilation (HFV), 
509-517 
effects of airway wall compliance on gas 
exchange by HFV, 517 
effects of bifurcations on distribution of 
flow, 514 
experimental studies of gas flow 
distribution, 514-517 
R-I-C concept of flow distribution, 
511-513 
CO, removal, effects of HFV on, 
530-535 
gas exchange at low tidal volumes, early 
studies of, 507-508 
gas-exchange vessels of pulmonary 
vascular bed, 552-554 
gas transport, mediating mechanisms in 
normal tidal breathing or in HFV, 
518-524 
experimental studies, 522-524 
mechanisms in which molecular 
diffusion is important, 521-522 
transport by convection, 518-520 
gas-transport models to predict overall gas 
transport rates during HFV, 
524-528 
Fredberg, 524-525 
Gavriely et al., 526 
Kamm et al., 527-528 
Permutt et al., 526 
Slutsky et al., 525-526 
oxygen transport, effects of HF'V on, 
535-537 
pulmonary ventilation at high frequencies, 
historical studies, 509 
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Respiration (continued ) 
respiratory control during HFV, 
539 
Respiration, artificial 
high-frequency ventilation (HFV), 505-543 
airflow mechanics and distribution 
during, 509-517 
closed delivery systems for, 529-530 
comparison of theory and experiment, 
539-540 
definition, 506-507 
effects of HFV on CO, removal, 530-535 
effects of HFV on oxygen transport, 
535-537 
experimental results of gas exchange by 
HFYV, 530-539 
gas-transport models of, 524-528 
historical perspective, 507-509 
inert-gas studies during HFV, 537-538 
mechanisms mediating gas transport in, 
518-524 
open delivery systems for, 528-529 
physiology of, 509-528 
pleural surface delivery systems for, 530 
pulmonary blood flow during HFV, 
538-539 
pulmonary ventilation at high 
frequencies, historical studies, 509 
respiratory control during HFV, 539 
various systems used in HF'V delivery, 
528-530 
Respiratory system 
see also Lung 
airway secretion of mucus, effects of 
leukotrienes on, 752 
airways, effects of leukotrienes on, 749-752 
Reticulocytes 
reticulocyte-erythrocyte system in rats, 
effect of age and growth on 
8-adrenergic receptors on, 733-734 
Retinoic acid: see Tretinoin 
Retinol: see Vitamin A 
RNA, messenger 
structure of mRNA encoding for 
preproparathyroid hormone, 987-989 
Ryanodine 
effect on Ca**-induced Ca** release from 
sarcoplasmic reticulum, 1287-1288 


Sarcomeres 
in slow muscle of amphibians, 106-107 


Volume 64 


Sarcoplasmic reticulum (SR) 
Ca** release from, mechanisms of, 
1240-1320 
Ca?* fluxes associated with partial 
reactions of Ca”*-ATPase, 1274-1275 
Ca**-induced Ca”* release, 1275-1290 
characterization of interaction sites, 
1257-1260 
effect of dantrolene on, 1299-1300 
effect of osmotic swelling on, 1292-1293 
induction by CO,/HCOs;, 1303 
induction by miscellaneous agents, 
1305-1306 
induction by pH changes, 1300-1303 
induction by SH group reagents, 
1303-1305 
influence of membrane potential of SR 
on Ca** fluxes, 1293-1297 
mechanism of active Ca®* transport by 
SR, 1254-1256 
passive Ca** permeability of SR, 
1270-1273 
protein-protein interactions in SR, 1257 
release induced by ion substitution, 
1290-1298 
requirement for phospholipids, 
1256-1257 
reversal of Ca”* pump, 1273-1274 
spontaneous Ca”* release, 1288-1290 
structure of Ca**-transport ATPase of 
SR, 1244-1254 
in excitation-contraction coupling, 
1260-1269 
Ca** transport and ATPase activities of 
T tubules and surface membranes, 
1266-1268 
isolation and characterization of 
components of T tubule-SR junctions, 
1262-1266 
mechanisms of signal transmission, 1261 
nitrendipine receptors in T tubules of 
skeletal muscle, 1268-1269 
structure of T tubule-SR junctions, 
1261-1262 
morphology of, 1244 
free SR, 1244 
junctional SR, 1244 
Serum albumin 
albumin-binding sites in hepatocyte 
membrane and relation to hepatic 
uptake of bile salts from blood, 
1069-1071 
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Sex hormones 
role in regulation of 6-adrenergic 
receptors, 714-715 
Skin 
blood circulation in hand and foot in 
essential hypertension, 644 
microvasculature of, effects of leukotrienes 
on, 752-753 
Sleep 
blood pressure variations in normal 
subjects during, 629-630 
Slow muscle: see Muscle, skeletal 
Snakes: see Reptiles 
Sodium 
relation to etiology of essential 
hypertension, 648 
Sodium channels: see Ion channels 
Somatostatin: see Somatotropin release- 
inhibiting hormone 
Somatotropin release-inhibiting hormone 
in adrenal medullary chromaffin cells in 
culture, 1139 
role in regulation of hepatic 
gluconeogenesis, 172 
Species specificity 
parathyroid hormone derived from 
different species, comparison of their 
biological activities, 1028-1029 
Spinal cord 
synaptic transmission in, modifiability of, 
260-324 
classical conditioning studies, 268-269 
effect of partial deafferentation of spinal 
cord neurons, 282-298 
effect of spinal cord transection, 298-310 
habituation and sensitization after 
stimulation, 261-267 
modifiability after injury, 270-310 
modifiability during development, 
310-312 
modification by stimulation, 261-269 
posttetanic potentiation after 
stimulation, 267-268 
reactions of neurons whose axons are 
cut, 270-282 
transection of, effects on spinal synaptic 
transmission, 298-310 
anatomical studies, 298-300 
developmental considerations, 309 
physiological studies, 300-309 
Splanchnic circulation 
in essential circulation, 645 
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Stress, psychological 
effects on blood pressure in normal 
subjects, 631 
Structure-activity relationship 
of insulin, 1349-1360 
of parathyroid hormone, 1023-1039 
Substance P 
in adrenal medullary chromaffin cells in 
culture, 1138 
Sulfhydry! reagents 
induction of Ca** release from 
sarcoplasmic reticulum, 1303-1305 
Sulfones 
leukotriene sulfones, biological responses 
of, 756-757 
Sympathetic nervous system 
increased sympathetic tone in relation to 
etiology of essential hypertension, 647 
role in control of blood pressure, 634-636 
stimulation in study of control of adaptive 
response of brown fat for 
thermogenesis, 52-53 
Synapses 
transmission in spinal cord, modifiability 
of, 260-324 
classical conditioning studies, 268-269 
effect of partial deafferentation of spinal 
cord neurons, 282-298 
effect of spinal cord transection, 298-310 
habituation and sensitization after 
stimulation, 261-267 
modifiability after injury, 270-310 
modifiability during development, 
310-312 
modification by stimulation, 261-269 
posttetanic potentiation after 
stimulation, 267-268 
reactions of neurons whose axons are 
cut, 270-282 
Synexin 
in adrenal medullary chromaffin cells in 
culture, 1136 


T 


Thermogenesis: see Body temperature 
regulation 
Thyroid hormones 
effect on adaptive response of brown fat 
for thermogenesis, 53-54 
role in regulation of 6-adrenergic 
receptors, 704-710 
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Torpedo: see Fish 
Transferrin 
stationing by hosts at potential invasion 
sites to defense against infection and 
neoplasia, 68-71 
Tretinoin 
intracellular transport of, 891-899 
1,24,25-Trihydroxyvitamin D, 
formation from calcitriol in animal 
experiments, 483-484 
formation from calcitriol in normal 
humans, 493-494 
1,25,26-Trihydroxyvitamin D, 
formation from calcitriol in animal 
experiments, 490 
Tubulin 
in adrenal medullary chromaffin cells in 
culture, 1136 
Turtles: see Reptiles 


U 


Unstirred layers: see Membranes 
Ursodeoxycholic acid 
choleretic effects of, involvement of 
bicarbonate transport in, 1095 


Vv 


Valsalva maneuver 
effect on blood pressure in normal 
subjects, 631-632 
Vascular diseases 
abnormality in vascular function in 
relation to etiology of essential 
hypertension, 648 
vascular hypertrophy, relation to etiology 
of essential hypertension, 646-647 
Vascular resistance 
of pulmonary vascular bed, distribution 
among compartments, 560-569 
of pulmonary vascular bed, longitudinal 
distribution of, 573-575 
peripheral resistance in essential 
hypertension at rest, 622-623 
Vasoactive intestinal polypeptide 
in adrenal medullary chromaffin cells in 
culture, 1139 
Vasoconstriction 
hypoxic vasoconstriction of pulmonary 
vascular bed, 575-587 
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Vasomotor system 
pulmonary vasomotion, role in physiology 
of lung, 544-616 
specific pulmonary vasomotor mechanisms, 
575-597 
effect of hypercapnia, 587-588 
effect of hypoxia, 575-587 
humoral control, 593-597 
neural control, 588-593 
pulmonary vasomotor reflexes, 590-593 
response to efferent nerve stimulation 
and neurotransmitters, 588-590 
role of blood-borne vasoactive 
substances, 596-597 
role of local vasoactive mediators, 
594-596 
role of respiratory gases, 575-588 
Vasopressin 
role in regulation of hepatic 
gluconeogenesis, 176, 220-227 
cytoplasmic steps, 223 
effects on ions, 223-226 
mitochondrial effect, 222-223 
Veins 
distensibility in essential hypertension, 
624-625 
Ventilation, mechanical: see Respiration, 
artificial 
Vision 
visual experience in control of 
development of neuronal selectivity in 
cats, 362-374 
effects of deprivation of visual 
experience, 362-364 
effects of interocular orientation 
disparity, 371-372 
effects of limited visual experience 
during avoidance conditioning, 373-374 
effects of restrained visual experience 
stabilized in relation to gravity, 
372-373 
effects of retarded visual experience, 
364-365 
effects of visual experience limited to 
certain orientations, 365-371 
epigenetic modifications of cortical 
distribution of preferred orientations, 
365-374 
Visual cortex 
neuronal selectivity in, development in 
cats, 325-434 
control of development of orientation 
selectivity by visual experience, 
362-374 
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critical period, 388-394 

final state: representation of orientation 
selectivity in adult CNS, 328-347 

gate control by extraretinal factors, 
374-388 

initial state, 347-362 

modifications of functional properties of 
neurons considered individually, 
394-407 

Visual pathways 
representation of orientation selectivity in 

adult CNS, 328-347 

genesis of orientation selectivity at 
cortical level, 343-347 

lateral geniculate body, 334-335 

perceptive neurons or neuronal 
selectivity? 328-331 

retina, 333-334 

topographic and nontopographic coding, 
331-333 

visual cortex, 335-343 

Vitamin A 


metabolism of, 878-915 
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absorption, 878-879 
homeostasis, 882-887 
intracellular transport, 891-899 
metabolism for deactivation and 
elimination and for activation, 903-915 
storage, 879-882 
transport in plasma, 887-891 
turnover and compartmentation, 901-903 
multiple functions of, 873-937 
action on cell surface, 921-926 
function in differentiation through action 
on cell nucleus, 916-921 
function in glycosylation, 926-931 
nuclear and extranuclear functions, 
915-931 
nomenclature and chemical structures of, 
874, 875 
Vitamin A acid: see Tretinoin 
Vitamin D 
metabolites of, role in control of 
parathyroid hormone secretion, 
1001-1002 
Vitamin D,: see Cholecalciferol 








